Diaphragmatic injury is an unusual life threatening complication of blunt trauma abdomen. However, a double blow injury occurring simultaneously such as diaphragmatic hernia and gastric injury is a rare injury. The association of gastric perforation along with diaphragmatic injury increases the mortality as well as morbidity manifold as compared to an isolated diaphragmatic injury. Traumatic diaphragmatic injury has variable clinical presentation ranging from pain in abdomen to respiratory distress and pneumonia. Preoperative diagnosis of diaphragmatic injury is quite demanding and often it goes undetected only to be found later intraoperatively. Although chest X-ray is still the best screening imaging modality to detect the diaphragmatic hernia but occasionally, especially for right-sided diaphragmatic injury, computed tomography and magnetic resonance imaging may be required to detect it in early stage. Here, we report a case of diaphragmatic hernia with gastric perforation sustaining blunt trauma in an 18 years old, young adult. Only a few cases of double blow injury with perforation of the diaphragm and stomach are reported in the literature. We aim to report this case because a prompt intervention with high degree of suspicion is the key to success in managing diaphragmatic hernia with gastric perforation following blunt trauma injury to the abdomen.
Introduction
Diaphragmatic rupture following blunt trauma is a rare clinical entity with an incidence rate of 0.8 to 8%. The diagnosis is often delayed in rural setting as X ray findings are masked and multisliced computed tomography (CT) or magnetic resonance imaging (MRI) are more sensitive to pick up the lesion [1, 2] . Nevertheless, they have high morbidity and mortality, and hence, prompt resuscitative measures need to be contemplated to save the lives [3] . An added gastric perforation in such a complicated scenario is a lethal double blow injury with only handful of reports [4, 5] . The purpose of this article is to sensitize the readers about this rare entity and also discuss the diagnostic dilemma along with potential challenges. breathing since last 5 days along with fever for past 2 days. The patient met an accident 6 weeks back in which he sustained significant blunt trauma injury to chest. Patient was rushed to a local hospital. An intercostal drainage tube was inserted following the suspicion of left-sided hemopneumothorax. On arrival, patient was found semiconscious, dehydrated, and was in respiratory distress. The vitals being recorded were pulse rate at 110 beats/min, blood pressure measuring 100/60 mm of Hg, SpO2 91% at room air, respiratory rate of 42/min, and body temperature at 100°F. Clinical examination, revealed reduced air entry in left side of the chest. Mediastinal structures were centrally placed and normal heart sounds were heard. His chest X-ray showed opacified left hemithorax with tube in situ. Furthermore, a CT scan of thorax was advised. The CT scan showed a welldefined hypodense collection in the left hemithorax with small air pockets within it and the upper part of the spleen herniating into the thorax (Fig. 1 ). The findings highly suggested a traumatic diaphragmatic hernia, and patient was planned for surgical repair. All the investigations were within the normal limits. In arterial blood gas (ABG) analysis, the features of metabolic acidosis ( pH 7.29, PaCO2 28 mm Hg, PaO2 78 mm Hg, HCO3 -15 mmol/dL, base deficit 12 mmol/dL, Lactate 2.2 mmol/dL) was found. The patient was shifted to operation room for exploratory laparotomy. The patient was induced with a combination of intravenous and inhalational agents. He was intubated with right-sided double-lumen tube in view of the need for one lung ventilation. There was absence of air entry on the left side of the chest. A midline vertical incision was used to open up the abdomen wherein we found a 10 cm × 10 cm left diaphragmatic defect, through which the stomach, spleen, and small bowel were herniating into the left hemithorax. These were subsequently reduced. (Fig. 2 ) Also, a 4 cm × 4 cm longitudinal rent at the gastroesophageal junction was found. The rent was repaired with primary closure in a single layer with absorbable suture, while the diaphragmatic defect was repaired with proline mesh. Intraoperative ABG showed persistent metabolic acidosis suggestive of sepsis occurring due to bowel perforation and peritonitis. The wound was extensively washed with antibiotic impregnated solution and was closed with drain in situ. As the end of surgery approached, gradual expansion of the collapsed left lung was seen. The patient was shifted to intensive care unit (ICU) for monitoring and was kept on mechanical ventilation for next 24 h. He was extubated on the second postoperative day. A postoperative CT scan showed minimal residual left pleural effusion with the expansion of the left lung and reduction of the hernial contents (Fig. 3 ). The patient was doing well at 4 weeks of follow-up.
Discussion
Traumatic diaphragmatic hernia (TDH) with gastric perforation is a rare presentation of blunt abdomino-thoracic injuries. The various mechanisms responsible for TDH in blunt injuries include a rapid increase in intracavitary pressure (thoracic/abdomen) against a fixed diaphragm or shearing forces on a stretched diaphragm or an avulsion mechanism from its attachment points [6] . Posterolateral surface being the weakest point is also the commonest site of rupture. Also, left-sided ruptures are more often seen than the right-sided ones (70-80% vs. 15-24% cases) [1] . Occasionally, it may be both sided (5-8%cases) [1] . TDH has various phases of presentation [7, 8] . First one is the "Acute phase" wherein the features remain dormant and are often overshadowed by associated life-threatening injuries such as the hemothorax caused by the rib fractures, or hemorrhagic shock due to pelvic fracture, or a splenic rupture or coma due to head injury or overwhelming findings of cardiac tamponade. Hence, the diagnosis is generally overlooked. Even a plain X ray is inconclusive. Fig. 1 Preoperative coronal CT (non-contrast) image of the thorax shows a well-defined hypodense collection in the left hemithorax with small air pockets (short arrow) within it. The upper part of the spleen (red arrow) is also seen extending into the thorax. The intercostal drainage tube is seen on the left side (long arrow) Fig. 2 The operating surgeon found a 10 cm × 10 cm left diaphragmatic defect The next phase is a "Delayed phase" in which the clinical picture depicts upper gastrointestinal (GI) symptoms, chest pain, and dyspnea. Also, chest X ray reports may be atypical, while patient doesn't exhibit significant clinical symptoms. The last phase is an "Obstructive phase" which occurs after few weeks. Incarceration or obstruction is seen which generally leads to viscera perforation. Complications of gastric perforations include peritonitis and subsequent sepsis leading to high mortality rate [9] . The possible mechanisms of gastric perforation in cases of blunt trauma are (a) herniation of stomach through a defect in the diaphragm and subsequent erosion, (b) shearing forces that cause tear of viscera, or (c) rapid rise of intra-abdominal pressure ending in hollow visceral perforation. TDH is a quite an enigmatic diagnosis which is accurate only in 43.5% cases preoperatively. Others are diagnosed only after an exploratory laparotomy/thoracotomy or while autopsy [10] . A Chest radiograph is the initial radiological investigation available at most rural settings whose diagnostic sensitivity for a TDH is very low (up to 17-46% only) and even less in right-sided TDH [3] . A multisliced CT is the investigation of choice for TDH with a higher sensitivity of 61-71% and specificity of 87-100% [11, 12] . Even with advancement in diagnostic modality, laparotomy remains the gold standard for the diagnosis of diaphragmatic injury. Before laparotomy, it is necessary to follow the basic resuscitative measures of Advanced Trauma Life Support of the Trauma Care Manual (1997) to stabilize the patient. The repair can be done by Open as well as by Minimal Invasive Surgery. The abdominal or thoracic route may be used for the exploration of diaphragm [13, 14] . The basic principle to repair diaphragmatic repair is proper visualization of the defect by transecting the falciform ligament and downward retraction of liver to get access over right hemidiaphragm along with retraction over spleen and greature curvature of the stomach to visualize the left hemidiaphragm. A small gap can be repaired with non-absorbable suture, but in case of monumental defect, mesh may be used. In majority of cases, chest tube is required. In this case, the patient is presented in the Delayed phase of TDH. The preoperative diagnosis based on the clinical and radiological findings was TDH, but the additional associated findings of gastric perforation were found intraoperatively. The large intrathoracic collection which was presumed to be a hydro pneumothorax was actually a collection due to perforation of the stomach. The gastric perforation was possibly due to herniation and subsequent erosion. TDH is missed occasionally as we solely rely on X-ray findings due to unavailability of CT scans. Hence, TDH is generally blamed for its occult presentation. A high index of suspicion, prompt diagnosis, and appropriate management are essential for prevention of this potentially life-threatening complication. Although, gastric perforation following blunt trauma abdomen are rare as well as fatal, still an early intervention enhances the survival rate.
Conclusion
The association of diaphragmatic hernia with gastric perforation is extremely rare. The preoperative diagnosis of diaphragmatic hernia after blunt trauma is quite challenging and needs a high degree of suspicion. The early diagnosis with exploratory laparotomy and repair of defect is the gold standard treatment of diaphragmatic hernia and other associated injuries.
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